sistent with principles of continuous quality improvement, each initiative will provide for iterative improvements of the initiative.
Under the PPACA, accountable care organizations (ACOs) will be the primary mechanism for aligning quality of care and low costs. An ACO is a providerinitiated and -led collaboration of caregivers who assume responsibility to deliver and manage the entire spectrum of care for a cohort of beneficiaries while reducing the cost of care for that same cohort. Therefore, ACOs are characterized by a collective accountability for quality and cost, payments that are linked to quality measures and quality improvements, and performance measures designed to assure that cost savings occur through improved quality [3] . To incentivize the dual goals of high-quality care and cost savings, an ACO is offered one of two payment options. The first option allows the ACO to receive a portion of cost savings with no penalty in the event of excess costs; the second option, however, shares a larger portion of cost savings but requires the ACO to repay a portion of any excess cost. The financial incentives of shared cost savings are linked to ACO quality scores in 33 predefined quality benchmarks that are grouped into four categories: patient/caregiver experience, care coordination/patient safety, preventative health, and at-risk population/frail elderly health.
For an ACO to achieve the quality performance measures that are tied to incented cost savings, a high level of collaboration, integration of care, and population management will necessarily be required of the primary, specialty, and allied health care providers within the ACO. In fact, economic modeling suggests that integrated delivery of care is sufficient to drive improved quality and reduced costs [4] . However, because patients with ESRD present with a unique clinical profile that requires specialized, high-cost interventions, it is yet unclear whether the ESRD population would be best served within a general ACO or within a renal-focused ACO-like integrated care program [5, 6] . Throughout this discussion we refer to the renal ACO as one that would serve patients with ESRD. It is clear, however, that ideally a renal ACO would include patients with advanced CKD. Slowing the progression of CKD and appropriately managing the transition from CKD to ESRD are of fundamental importance to the health of this vulnerable population and essential to control overall costs of care. The adoption of coordination or care extending into the CKD population is difficult to institute but should be an important evolutionary step to the renal ACO model.
A recent 5-year demonstration project has tested renal-specific integrated delivery of care using an ACOlike model that used a fixed payment scheme under which providers assumed risk for the total cost of care. In the ESRD Management Demonstration Project sponsored by the Centers for Medicare & Medicaid Services, the effect of integrated care for an ESRD population, as managed by three large dialysis providers, was analyzed on the basis of clinical outcomes (e.g., hospitalizations, mortality, quality of life, patient satisfaction) and cost reductions [7, 8] . The results of the demonstration through the first 3 years were mixed, with positive trends in some but not all clinical areas ( tables 1 and 2 ): Mortality and all-cause hospitalization rates decreased, diabetic care and immunizations increased, and patient satisfaction remained high. Cost reductions, however, were not demonstrated by the primary analysis after 3 years: Overall costs were reduced for one provider, whereas only hospital and inpatient costs were reduced for a second provider compared with matched fee-for-service patients [9, 10] .
Although the ESRD Management Demonstration Project was an opportunity to test integrated renal care within an ACO-like model, the nephrology community continues to function under the Medicare ESRD Prospective Payment System (ESRD PPS), which was implemented on January 1, 2011, and resulted from the Medicare Improvements for Patients and Providers Act of 2008 [11] . Before this payment system, the Medicare ESRD system reimbursed providers via a composite payment that included dialysis-related service s and limited feefor-service items. The new payment system, however, implemented a 'bundle' payment that issued a fixed per-dialysis-session payment, combining the previously separated composite and fee-for-service payments. The goal of this fixed-payment bundle system is to optimize utilization of renal-related medications while simultaneously incentivizing home dialysis and ESRD-related clinical laboratory tests, thereby creating a greater cost savings margin for the provider [11] .
The financial risk and responsibility for integrated care were further shifted onto dialysis facilities when the ESRD Quality Incentive Program (QIP) was implemented on January 1, 2012. Established to define a basic level of care, the ESRD QIP is a performance-based payment system that measures patient outcomes against prespecified outcomes benchmarks. For providers not meeting performance criteria, the payment may be reduced by as much as 2% per year through the ESRD QIP. Taken together, the ESRD PPS and QIP create a system that is analogous to the ACO proposed by the PPACA and the ACO-like model tested in the ESRD Management Demonstration Project. Therefore, the nephrology community is uniquely situated to lead the efforts of health care reform and integration of disease-specific care delivery.
Although the ESRD PPS and QIP approach taken by the Centers for Medicare & Medicaid Services is a step toward the ACO model, an important element of the former approach is missing. First, the QIP to date focuses on dialysis-related intermediate outcomes, many of which may only marginally affect primary outcomes in patients with ESRD. In addition, the best facilities under this system would earn back only the full bundled payment that would have been received before the QIP implemented. The ACO approach, on the other hand, as will be described later, is based on a shared savings or full capitation approach. Under this ACO system, delivering the highest-quality care minimizes unnecessary hospitalizations, and the money saved as a result is available to the providers to further enhance the care delivery processes and reward providers for driving the best clinical outcomes.
Whether ESRD care is delivered through a general ACO, a renal-focused ACO, or the current ESRD PPS with its QIP, the nephrology community must consider and drive the integration and coordination of renal care delivery. Fundamentally, the shift toward integrated care requires a shift toward population management. To that end, the ACO will manage the population while individual providers within the ACO will manage individual patient care. Additionally, the ACO, whether general or renal-focused, has a responsibility to provide full-spectrum health care to the attributed population, including renal patients. To define and track such population management successes, renal care integration initiatives must be quantified and evaluated using appropriate clinical data to provide evidence-based delivery statistics, iterative improvements to the integration efforts, and population-focused treatment guidelines. Moving forward, delivery of integrated renal care will most certainly be tied to physician and dialysis provider performance and quality outcome benchmarks, as in the ESRD QIP and ESRD Management Demonstration Project. As a consequence, the nephrology community must prospectively recognize the broader clinical and financial issues of linking renal-related and non-ESRD costs. For example, outcomes measures may no longer be solely tied to dialysis and renal costs but may be additionally tied to such services as skilled nursing, nutrition and fluid management, or depression counseling. What guiding principles should prevail as the nephrology community creates integrated methods for delivering population care? The primary aims of integrated care should align with the dual goals of the PPACA-defined ACO, namely high-quality patientcentered care at managed per capita costs. However, managing the ESRD population toward these goals will be complex owing to the nature of the population. A typical single Medicare patients with ESRD presents with more than three comorbid conditions, receives 8-10 medications, carries a daily pill burden of 19 pills, and frequently interacts with dialysis and other health care services throughout a given week [12] [13] [14] . Such a complex and chronically ill population may be best served using a disease-specific management organization rather than the general ACO model [5, 6] . Nonetheless, managing the ESRD population will require a subset of pragmatic initiatives designed to improve coordination of care. Such initiatives may include optimizing patient care through better coordination, communication, and care transitions between sites and service providers; prospectively managing comorbid conditions; improving access to service; and reducing avoidable overuse of services. These initiatives should be designed from the patients' point of view in an effort to improve patient experience and satisfaction, ultimately leading to a better quality of life [15] .
It is not enough that the nephrology community create and implement initiatives for integrated delivery of renal care. To align with the aims of quality care and cost saving, integration initiatives must be designed to be measured and evaluated. In this way, each initiative provides Service utilization analyses were conducted with multiple methods; only results consistent across all methods are highlighted here. DMO = Disease management organization; FFS = fee-for-service; SNF = skilled nursing facility; ED = emergency department. Reprinted from reference 8. for iterative improvements of the initiative. First, integration initiatives must be designed for accurate and consistent data collection. Providers at every level of the care team must agree to collect pertinent prespecified data, including standard laboratory, process, or outcomes measures commonly used in the discipline. New nonstandard measures may also be identified and defined. For example, providers may be called upon to standardize methods of counting clinical events and conditions, to define new performance or clinical metrics, or to adapt current metrics for innovative analyses. This type of data collection will be supported by emerging electronic health record (EHR) technology and data registry collections. Second, integration initiatives must be designed to track patient outcomes and assess efficacy and efficiency of the initiative. Such efforts will require new collaborations among providers, information technologists, and biostatisticians. To this end, databases must be designed to accommodate large interconnected data sets that include clinical, performance, and financial data. Such databases will support predefined analyses designed to assess clinical quality, patient safety, and cost-effectiveness while controlling for bias or confounding information. To link and analyze clinical performance and financial data, a high level of statistical expertise and methods will be required. It will be through the combined efforts of collecting the right data and analyzing them properly that providers can assess whether integrated delivery of renal care is meeting the expected performance improvement goals.
There is no singularly correct method for a large or small dialysis or physician organization to design and implement a clinical integration initiative that would improve quality of care at reduced costs. In fact, various approaches to similar integration and care problems will probably spark innovation within the current system of largely uncoordinated care. Integration of care is necessary to increase coordination, and there are certainly various approaches to integration. The following intervention examples demonstrate how two large dialysis organizations designed and implemented integration initiatives to address immunization outcomes and oral nutritional supplementation, respectively, in dialysis patients. These examples illustrate the key principles behind improving outcomes in an ACO where the key operating principle is integrated care management: identification of outcomes most in need of improvement in order to affect mortality, hospitalizations, and quality of life; development of robust approaches to improving these outcomes on the basis of current best evidence and best practices; diffusion of these quality approaches throughout the relevant population; measurement and analysis of the effect of each of the approaches; and continuous improvement. All these integration efforts are done in the context of an organization, the ACO, where all the participants, patients, dialysis centers, hospitals, nephrologists, vascular surgeons, and others work together to define the key areas of focus, implement the quality programs, and share in any savings generated (in the case of providers) and in the improved health (in the case of patients).
One large dialysis organization designed and implemented a 3-year integrated effort to increase vaccination rates (i.e., pneumococcal and seasonal influenza vaccination) among dialysis patients, thereby seeking to reduce the risk of hospitalization and death in this population [5] . The integration effort required coordination among facility patient care teams, nephrologists, primary care physicians, operational leadership, and information technology in order to execute a comprehensive system of immunization integration. Specifically, the dialysis organization publicized clear goals, made vaccine available, created automatic data collection and reporting, applied a communications plan, developed standardized tools, and created a culture of patient and team immunization. As a result, vaccination rates in more than 120,000 dialysis patients improved progressively during the integration effort, exceeding the prespecified 90% immunization rate by the end of the intervention period. These results demonstrate that integration initiatives may reduce healthcare resource utilization for influenza and pneumonia in the dialysis population.
The second large dialysis organization implemented a year-long oral nutritional supplementation program in dialysis patients [6] . Specifically, in an integrated effort among dietitians, clinic staff, nephrologists, and biostatisticians, administration of oral nutritional supplements was monitored in the clinic during dialysis sessions and analyzed in a retrospective study. This initiative reduced the burden on patients and home caregivers to acquire nutritional supplements and track home administration; simultaneously, the initiative provided for increased patient education and encouragement from the clinic staff. As a result, maintenance dialysis patients with albumin concentrations ≤3.5 g/dl and receiving oral nutritional supplementation demonstrated better survival than matched control patients.
Health care organizations across the nation are already using a disciplined approach to implement and test initiatives toward integrated delivery of care. Most integration efforts share three key elements: performance-based pay-ment models, coordination of communication via health care information technology, and developing best practices for care coordination and resource utilization.
Performance-based payment models approximate the proposed ACO model in two ways. First, fee-for-service payments are replaced with prospectively fixed payments, so-called capitated payments, which allow the provider to coordinate the needs for one patient in the context of the entire population while reducing medical costs for the system and securing shared savings for the provider. For example, the physician-led Geisinger Health System is a not-for-profit integrated-delivery health care system serving approximately 2.6 million people in central and northeastern Pennsylvania [16, 17] . Geisinger's product, ProvenCare, charges a fixed rate for services that include preoperative care, surgery, and 90 days of postoperative follow-up care. For coronary artery bypass graft surgery, ProvenCare identifies and groups 40 evidence-based practices that are built into the EHR system as linked sets of orders and reminder prompts. In addition to improved clinical outcomes, improved financial outcomes for ProvenCare coronary artery bypass grafting include a 16% decrease in average hospital length of stay and a 5% decrease in hospital costs [18] .
The performance-based payment model also approximates the proposed ACO model in that cost savings are shared with the provider in the form of financial incentives available to those who meet prespecified performance goals. Often, base compensation is linked to productivity, and as much as 15-20% of total compensation is linked to performance, including achieving budget metrics, quality-of-care benchmarks, and patient satisfaction criteria [18, 19] . Additional stipends and incentives are used to promote skills development and compensate providers for administrative work that is not covered by the fixed payment system but is required to maintain quality performance standards [18, 19] .
The second key element that is common to integration initiatives is coordination of communication using health care information technology. In fact, information continuity has been identified as a fundamental attribute of an ideal health care delivery system [20] , and to that end, numerous health care systems have invested considerable time, effort, and money into developing integrated EHR systems. A recent study of EHR growth in the United States in 2011 reported that nearly 100% of large integrated health care organizations had adopted EHRs, and 85% of physicians who had adopted EHRs were somewhat (47%) or very (38%) satisfied [21] . Driven by legislation such as the American Recovery and Reinvestment Act of 2009 and PPACA of 2010, integrated EHR systems are largely but not solely a function of information technology innovation. During development of an integrated EHR system for Kaiser Permanente, clinical leaders provided a frame-work for the structure and total cost of the EHR system; in this way the actual technology was then designed with clinical utility in mind [22] . Such clinical utility was evidenced in the Geisinger Health System upon system-wide deployment of the integrated EHR system, which contained embedded evidence-base guidelines. The number of manually referenced paper medical records decreased by nearly 1 million per year, suggesting that greater access to electronic records across the continuum of care translated to more efficient decision-making in the exam room [18] .
In addition to a health care system-wide EHR system, or perhaps because of it, Geisinger and Kaiser Permanente have both successfully deployed online patient portals to enhance communication and provide clinical and financial benefits [18, 22] . These online portals allow patients to access information, such as benefits packages, laboratory test results, and treatment plans. More important, these online portals provide a mechanism for patients to interact with health care system resources in a way that results in higher physician and clinic productivity. For example, implementation of the MyGeisinger online portal, which included email appointment reminders and electronic access to physicians, was associated with a decreased rate of missed appointments and several thousand fewer telephone calls per month to Geisinger clinics [18] .
Finally, common to most integration efforts is a mechanism for cultural change that shifts the providers' focus toward team-based delivery of care. In this model, primary care physicians or nephrologists for patients with ESRD lead a diverse health care team of providers, and outpatient resources are carefully managed to prevent accumulation of unnecessary inpatient expenses. Advocate Physician Partners has demonstrated a clinical integration program that formed the organization around a team culture and was designed to optimize utilization of health care system resources [19] . This program is characterized by several elements. First, Advocate Physician Partners created a single, central leadership team to coordinate integration issues, including outpatient and inpatient care management, transition s in care management, data collection, and analytics management across the system. Additionally, the Advocate Physician Partners clinical integration program assigned case managers, who were embedded in primary care clinics, to identify complex patients and coordinate their services across providers and sites within the health care system. Finally, the clinical integration program increased access to outpatient care: Access to primary care was increased by expanding office hours, after-hours nursing consultations, and collaborations with pharmacy-based clinics, and access to diseasespecific care was increased by creating specialized clinics for patients with poorly controlled chronic conditions. An ACO-like integrated care model was also deployed by Geisinger Health System in an effort to more aggressively manage outpatient care using a team-oriented approach. In the 2-year pilot project for this clinical integration program, 3000 Medicare patients at two sites were included, and Geisinger reported increases in electronic communication, adherence to prescription medications, and compliance with evidence-based therapies. In those 2 years, the all-cause hospital admission rate declined 20%, equivalent to 7% cost savings, whereas other Medicare patients demonstrated no change in admission rates [18] . After the program was expanded, a subset of 15,000 patients at 11 sites demonstrated a 5% reduction of hospital readmission, providing 4% cost reduction at those sites. Disease-specific management programs were also included to assist complex patients with chronic conditions, such as asthma, hypertension, and CKD. Diabetes disease management programs resulted in 25% fewer hospital admissions and 43% fewer days in the hospital. Taken together, these reductions in diabetes-related hospitalization represented a cost savings of more than $100.00 per beneficiary per month [18] .
Implementation of a clinical integration initiative may be made easier in systems such as Geisinger, Kaiser, or Advocate Physician Partners compared with the nephrology setting because those other systems mainly employ staff physicians, whereas in the nephrology community, dialysis clinics and nephrologists work in collaboration but are not salaried. Nonetheless, close relationships between the dialysis center and nephrologist will provide for cohesive goals, objectives, and implementation strategies. The collaborative nephrology model will probably continue into the future and may even evolve into a more mixed model of staffed, salaried, and contract employees.
Whether future integrated care for the ESRD population is delivered through a general ACO or a renal-focused ACO, clinical integration initiatives will be tailored to specific needs -a particular patient population within a clinic or health care system of a given size and geographic location. Although all these factors will influence the design and application of integrated delivery of care, integration initiatives should be designed using the principles of continuous quality improvement so that efficacy and efficiency can be assessed and improved. Consistent with the this paradigm, integration initiatives should be designed that follow several steps. First, clinical leaders who design integration initiatives must understand the driving undesirable clinical or financial outcomes before creating targeted programs to improve those outcomes. Perhaps most important, leaders must understand how to best measure the clinical or financial outcomes so that the initiative can be designed to measure its own success in influencing the undesirable outcomes. Next, although initiatives should generally focus on health care resource utilization and financial stewardship, each specific initiative should be grounded in a clearly articulated goal and the tasks designed to achieve that goal. For each initiative, there must be a clear process for implementation, and all provider participants must be trained to understand individual roles. Finally, initiatives that were designed to be measured must be analyzed, allowing that the next iteration of the integration initiative may be tailored to better achieving the primary goal. By engaging this continuous quality improvement process, clinical leaders commit to designing initiatives for analysis and improvement.
The nephrology community has a unique opportunity to participate in the restructuring of health care reform in the United States, influencing how disease-specific care is integrated and delivered to the ESRD population. In a shift toward population management, health care organizations will manage populations of patients while individual providers within the organizations will manage individual patients. The general shift toward population management will require a cultural shift that refocuses providers on team-based patient care. Additionally, dedicated organization-wide clinical integration programs must be created to manage the medical, socioeconomic, and practical barriers that prevent providers from delivering integrated health care and prevent patients from participating in an integrated system. Within each clinical integration program, data capture and population analysis will be critical to measuring and quantifying the efficacy and efficiency of each integration effort, and in this regard, information technology innovations will be key to collecting, managing, and analyzing large databases of clinical and financial data. To achieve the dual goals of high-quality care and reduced costs, integration of health care delivery must include commitments from providers at all levels to apply evidence-based care while simultaneously measuring outcomes toward the effort of improving integrated delivery of care.
